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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Tsutsui 
(JP2003/264085). 

3. Regarding Claim 1, Tsutsui discloses an organic semiconductor element 
(device) obtained by alternately (stacked or adjacent structure) laminating organic thin 
film layers and thin conductive film layers (abstract). Tsutsui discloses that the organic 
thin layers function as the light emitting layers (plurality) (paragraph 20). The examiner 
takes the position the thin conductive layers are equivalent to charge generating layers. 
Tsutsui discloses that the organic structure of the device is provided between a positive 
electrode and a negative electrode (abstract). The thin conductive film layers can be 
made from alkali metal oxides (paragraphs 103 and 104). 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



4. Claims 7-8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsutsui (JP2003/264085). 

5. Regarding Claims 7-8, Tsutsui discloses that the thin conductive layer (charge 
generating layer) can contain metal phthalocyanines or non-metal phthalocyanines 
(organic compounds) (paragraphs 105 and 106). Tsutsui fails to mention that the charge 
generating layer is interfaced with the cathode. The examiner takes the position that 
through routine experimentation a person of ordinary skill at the time of the invention 
would readily vary the location of the layers including positioning the charge generating 
layer to interface with the cathode in the course of optimizing the light emitting 
efficiency. There is a clear reason to try with a reasonable expectation of success. 

Tsutsui teaches that the thin conductive layer (charge generating layer) can 
contain an organic compound/ charge transport material (paragraph 105). Tsutsui also 
discloses that the organic compound has an intrinsically outstanding insulation effect 
(paragraph 4). 
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6. Claims 2-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsutsui (JP2003/264085) and Arai (6,340,537). 

7. Regarding Claims 2 and 3, 6, Tsutsui discloses that the thin conductive layer 
(charge generating layer) can be made of metal oxides of aluminum, magnesium, and 
lithium (paragraphs 103 and 104). Tsutsui also teaches that the thin conductive layer 
(charge generating layer) can contain an organic compound (charge transport material) 
(paragraph 105). Tsutsui fails to teach lithium silicate (Li2Si03) used in the charge 
generating layer. 

Arai teaches an organic electroluminescent device containing a hole injecting 
electrode, a negative electrode, and one or more organic layers between the electrodes 
wherein at least one of said organic layers has a light emitting function (abstract). The 
hole injecting layer (charge generating layer) is selected from a metal and/or its oxide or 
silicate (column 2, lines 21-24). The electron (hole) injecting (transporting) layer 
contains at least one oxide selected from strontium oxide, magnesium oxide, calcium 
oxide, lithium oxide, rubidium oxide, potassium oxide, sodium oxide and cesium oxide 
(column 5, lines 49-52). Arai clearly teaches that a metal oxide (i.e., lithium oxide) and 
the respective silicate (lithium silicate/ Li 2 Si03) can be used in the charge generating 
layer as the applicant. 
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With the expectation of favorable results, a person of ordinary skill in the art at 
the time of the invention with the teaching of Tsutsui and Arai would readily modify the 
charge generating layer of Tsutsui by incorporating the lithium silicate/ Li 2 SiC>3 taught by 
Arai. The motivation for combining the references would have been to produce an 
organic electroluminescent device that exhibits an excellent hole injecting efficiency and 
an improved light emitting efficiency and which can be operated at a low drive voltage 
and manufactured at a reduced cost (abstract). 

8. Regarding Claims 4 and 5, Tsutsui teaches alternately (stacked or adjacent 
structure)) laminating organic thin film layers and thin conductive film layers (charge 
generating layers) (abstract). Arai teaches charge generating layers made of lithium 
silicate (Li 2 Si0 3 ) which exhibits an excellent hole injecting efficiency. Tsutsui and Arai 
fail to mention stacked or alternating layers of lithium silicate (Li 2 SiOs) / a charge 
transport material or that the metal oxide layer interfaces with the anode. 

With the expectation of success, a person of ordinary skills in the art with the 
teachings of Tsutsui and Arai would through routine experimentation would try various 
single component (Li 2 Si03) or combinations of materials including Li 2 SiC>3 and a charge 
transport material in the charge generating layers in order to optimize the charge 
transporting performance. Moreover, through routine experimentation the various layers 
would be manipulated with respect to their location which includes positioning the 
lithium silicate (Li 2 SiOs) in the charge generation layer to interface with the anode. The 
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motivation for such modifications in layer location would have been to optimize the 
overall electroluminescence efficiency. 

9. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tsutsui (JP2003/264085) and Ishiskawa (6,492,041). 

Regarding Claim 9, Tsutsui discloses that the thin conductive layer (charge generating 
layer or electron/hole transporting layer) can be made from metal phthalocyanines and 
non-metal phthalocyanine (paragraphs 105 and 106) but fails to teach the use of 
triphenylenes (formula 1 shown below). 



Ishiskawa teaches an organic electroluminescent device containing a luminescent layer 
and a hole transport layer (electron transport layer) composed of a triphenylene 
compound (abstract) represented by the structure shown below. 
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Ishiskawa also discloses that triphenylene compounds having a diarylamino group give 
excellent organic electroluminescent devices exhibiting an especially high luminance 
(column 2, lines 1-9). 

At the time of the invention, a person of ordinary skill in the art with the teaching 
of Tsutsui and Ishiskawa would readily modify the charge generating layer of Tsutsui by 
incorporating the triphenylene compounds taught by Ishiskawa. The motivation for 
combining the reference would have been to improve the injection efficiency of holes 
into the light-emitting layer (column 1 , lines 25-30). 

1 0. Regarding Claim 10, Tsutsui discloses that the thin conductive layer (charge 
generating layer) can be made of metal oxides of aluminum, magnesium, and lithium 
(paragraphs 103 and 104). Tsutsui also teaches that the thin conductive layer (charge 
generating layer) can contain an organic compound/ charge transport material 
(paragraph 105). Tsutsui also discloses that the organic compound has an intrinsically 
outstanding insulation effect (paragraph 4). Tsutsui does not mention specifically that 
the metal oxide is interfaced with the anode. 

With the reasonable expectation of success, through routine experimentation the 
various layers would be manipulated with respect to their location which includes 
positioning the oxide in the charge generation layer to interface with the anode. The 
motivation for such modifications in layer location would have been to optimize the 
overall electroluminescence efficiency. 
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11. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tsutsui (JP2003/264085) and Ueda (6,180,217). 

12. Regarding Claims 11-13, Tsutsui discloses an organic semiconductor element 
(device) obtained by alternately (stacked or adjacent structure) laminating organic thin 
film layers and thin conductive film layers (abstract). Tsutsui discloses that the organic 
thin layers function as the light emitting layers (plurality) (paragraph 20). The examiner 
takes the position that the thin conductive layers are equivalent to charge generating 
layers. 

Tsutsui fails to teach an interfacial layer on the anode side of each charge 
generation layer (hole/ electron injection or transporting layer) composed of a fluoride 
compound of an alkali metal or alkaline earth metal. 

Ueda teaches that an electron-injection layer (7) may be interposed between the 
organic luminescent layer (4) and negative (anode) electrode (5) as shown in figure 2 
below: 
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FIG.2 



Ueda further discloses that it is desirable to form the electron-injection layer using a 
mixed layer of an electron transporting material (conducting material or organic 
compound) and metal or metal fluoride layer. The examiner takes the position that the 
metal fluoride is being formed on the electron transporting material (conducting 
material). Ueda discloses that the metal fluoride conducting materials include LiF and 
MgF 2 . The brightness of the luminescent element can be increased by the formation of 
such an electron-injection layer, and the drive voltage can be reduced to prolong the 
service life (column 31 , lines 44-51 ). 

With a reasonable expectation of success, a person of ordinary skill in the art at 
the time of the invention with the teachings of Tsutsui and Ueda would readily modify 
the charge generating layer of Tsutsui and create an interfacial layer (containing a metal 
fluoride) based on the teachings of Ueda. The motivation for doing so would have been 
to incorporate materials having a large ionization potential (metal fluoride) into the hole- 
transporting layer to produce a device which requires a low voltage to initiate 
luminescence, provides luminescence efficiency and stability over a long service life 
(column 33, lines 30-38). 
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13. Claims 14-15 and 18, 20-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tsutsui (JP2003/264085) and Ueda (6,180,217) as applied to 
claim 11 above. 

14. Regarding Claims 14, Tsutsui discloses that the thin conductive layer (charge 
generating layer) can be made from metal phthalocyanines and non-metal 
phthalocyanine (paragraphs 105 and 106). Tsutsui fails mention that the charge 
generating layer is interfaced with the cathode. 

The examiner takes the position that through routine experimentation a person of 
ordinary skill at the time of the invention would readily vary the location of the stacked 
layers including positioning the charge generating layer to interface with the cathode in 
the course of optimizing the light emitting efficiency. 

15. Regarding Claims 15, Tsutsui teaches that the thin conductive layer (charge 
generating layer) can contain an organic compound/ charge transport material 
(paragraph 105). Tsutsui discloses the use of phthalocyanines in the charge generating 
layer (paragraph 106). Tsutsui also discloses that the organic compound has an 
intrinsically outstanding insulation effect (paragraph 4). 

1 6. Regarding Claim 18, Tsutsui discloses an organic semiconductor element 
(device) obtained by alternately (stacked or adjacent structure)) laminating organic thin 
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film layers and thin conductive film layers (abstract). Tsutsui discloses that the organic 
thin layers function as the light emitting layers (plurality) (paragraph 20). The examiner 
takes the position the thin conductive layers are equivalent to charge generating layers 
and the structure disclosed by Tsutsui represents light-emitting and charge generating 
layers arranged in an adjacent fashion. Tsutsui also teaches that the thin conductive 
layer (charge generating layer) can contain an organic compound/ charge transport 
material (paragraph 1 05). Tsutsui discloses that organic structure of the device is 
provided between a positive electrode and a negative electrode (abstract). Tsutsui fails 
to mention that the charge generation layer contains alkali or alkaline earth metals. 

Ueda discloses that it is desirable to form the electron-injection layer using a 
mixed layer of an electron transporting material (conducting material or organic 
compound) and metal or metal fluoride layer (composed of alkali or alkaline earth 
metals). The examiner takes the position that the metal fluoride is being formed on the 
electron transporting material (conducting material). The brightness of the luminescent 
element can be increased by the formation of an electron-injection layer containing 
metal fluorides, and the drive voltage can be reduced to prolong the service life (column 
31 , lines 44-51 ). Tsutsui and Ueda fail to mention that the layers are in contact with 
each other from the side of the anode. 

The examiner takes the position that through routine experimentation a person of 
ordinary skill at the time of the invention would readily vary the location of the stacked 
layers including positioning the charge generating layer containing the organic 
compound and the alkali or alkaline earth metals to interface with any layer in the device 
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in the course of optimizing the injection efficiency of holes into the light-emitting layer to 
achieve optimal luminescent output with a minimum voltage input. Such manipulations 
of layer location would be based on routine experimentation designed to optimize the 
device performance, absent unexpected results. 

1 7. Regarding Claim 20, Tsutsui and Ueda teach the invention of claim 1 8 
described above. Tsutsui and Ueda fail to mention the alkali/alkaline metals in the 
mixed layer at more than 50% in terms of the relative thickness percentage. Ueda 
discloses the effect alkali/alkaline metals have on the charge generating or hole 
transporting layer device performance. The incorporation of materials (alkali/alkaline 
metals) having a large ionization potential into the hole-transporting layer produce 
devices which require a lower voltage to initiate luminescence, provide luminescence 
efficiency and stability over a long service life (column 33, lines 30-38). 

With a reasonable expectation of success, at the time of the invention a person 
of ordinary skill in the art would adjust the percent amount of the alkali/alkaline metals in 
the charge generating layer to optimize the voltage requirements, luminescence 
efficiency, and overall stability of the device. 

18. Regarding Claim 21, Tsutsui and Ueda teach invention of claim 18 described 
above. Tsutsui and Ueda fail to specifically mention an interfacial layer composed of a 
fluoride on the anode side. 
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The examiner takes the position that through routine experimentation a person of 
ordinary skill in the art at the time of the invention would readily vary the location of the 
stacked layers including positioning the alkali/alkaline metals in the charge generating 
layer to interface on the anode side in the course of optimizing the injection efficiency of 
holes into the light-emitting layer to achieve optimal luminescent output with a minimum 
voltage input. Such manipulation of layer location would be based on routine 
experimentation designed to improve overall performance, absent unexpected results. 

19. Regarding Claim 22, Tsutsui and Ueda teach invention of claim 18 described 
above. Tsutsui discloses that the thin conductive layer (charge generating layer) can 
contain metal phthalocyanines or non-metal phthalocyanines (paragraphs 105 and 106). 
Tsutsui and Ueda fail to mention an interfacial layer composed of a phthalocyanine on 
the anode side. 

The examiner takes the position that through routine experimentation a person of 
ordinary skill in the art at the time of the invention would readily vary the location of the 
stacked layers including positioning the interfacial layer composed of a phthalocyanine 
compound on the cathode side in the course of optimizing the injection efficiency of 
holes into the light-emitting layer to achieve optimal luminescent output with a minimum 
voltage input. Such manipulation of layer location would be based on routine 
experimentation designed to improve overall performance, absent unexpected results. 
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20. Claims 16, 17 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tsutsui (JP2003/264085) and Ueda (6,180,217) as applied to 
claim 11 above, and further in view of Ishiskawa (6,492,041). 

21 . Regarding Claim 16, Tsutsui discloses that the thin conductive layer (charge 
generating layer or electron/hole transporting layer) can be made from metal 
phthalocyanines and non-metal phthalocyanine (paragraphs 105 and 106). Ueda 
discloses that the metal fluorides conducting materials include LiF and MgF 2 can be 
used in the charge generating layer. Both Tsutsui and Ueda fail to teach the use of 
triphenylenes in the charge generating layer (formula 1 shown below). 



Ishiskawa teaches an organic electroluminescent device which includes a luminescent 
layer and a hole transport layer (electron transport layer) composed of a triphenylene 
compound (abstract) represented by the formula 2 shown below. 




Formula 2 
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Ishiskawa also discloses that triphenylene compounds having a diarylamino group give 
excellent organic electroluminescent devices exhibiting an especially high luminance 
(column 2, lines 1-9). 

At the time of the invention, a person of ordinary skill in the art with the teaching 
of Tsutsui/ Ueda and Ishiskawa would readily modify the charge generating layer of 
Tsutsui/ Ueda by incorporating the triphenylene compounds taught by Ishiskawa. The 
motivation for combining the references would have been to improve the injection 
efficiency of holes into the light-emitting layer (column 1 , lines 25-30). 

22. Regarding Claim 17, Tsutsui ,Ueda and Ishiskawa teach the invention of claim 
16 as described above. 

Tsutsui ,Ueda and Ishiskawa fail to specifically teach a device where the organic 
compound forms an intrinsic charge generation layer in contact with the interfacial layer. 

The examiner takes the position that through routine experimentation a person of 
ordinary skill in the art at the time of the invention would readily vary the location of the 
stacked layers including positioning the charge generating layer containing the organic 
compound to interface with any layer in the device in the course of optimizing the 
injection efficiency of holes into the light-emitting layer to achieve optimal luminescent 
output with a minimum voltage input. Such manipulation of layer location would be 
based on routine experimentation designed to improve the overall device performance, 
absent unexpected results. 
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23. Regarding Claim 19, Tsutsui and Ueda teach invention of claim 18 described 
above. Tsutsui and Ueda fail to mention a charge generation layer containing a 
triphenylene compound (formula 1 shown above). 

Ishiskawa teaches an organic electroluminescent device that includes a 
luminescent layer and a hole transport layer (electron transport layer) containing a 
triphenylene compound (abstract) represented by the formula 2 shown above. 

At the time of the invention, a person of ordinary skill in the art with the teaching 
of Tsutsui/ Ueda and Ishiskawa would readily modify the charge generating layer of 
Tsutsui/ Ueda by incorporating the triphenylene compounds taught by Ishiskawa. The 
motivation for combining the reference would have been to improve the injection 
efficiency of holes into the light-emitting layer (column 1 , lines 25-30). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GREGORY CLARK whose telephone number is 
(571 )270-7087. The examiner can normally be reached on M-Th 7:00 AM to 5 PM 
Alternating Fri 7:30 AM to 4 PM and Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on (571) 272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. Lawrence Tarazano/ 

Supervisory Patent Examiner, Art Unit 1794 



GDC 
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